Mechanism of inhibition of arginine kinase by flavonoids consistent with thermodynamics of docking simulation.
Arginine kinase plays a vital role in invertebrate homeostasis by buffering ATP concentrations. Arginine kinase might serve as a target for environmentally friendly insect-selective pesticides, because it differs notably from its counterpart in vertebrates, creatine kinase. In this study, two members of the flavonoid family, quercetin (QU) and luteolin (LU), were identified as novel noncompetitive inhibitors of locust arginine kinase. They were found to have inhibition parameters (K(i)) of 11.2 and 23.9 μM, respectively. By comparing changes in the activity and intrinsic fluorescence of AK, the inhibition mechanisms of these flavonoids were found to involve binding to Trp residues in the active site. This was determined by examination of the static quenching parameter K(sv). The main binding forces between flavonoids and AK were found to be hydrophobic based on the thermodynamic parameters of changes in enthalpy (ΔH), entropy (ΔS), and free energy (ΔG) and on docking simulation results. Molecular docking analyses also suggested that flavonoids could bind to the active site of AK and were close to the Trp 221 in active site. Molecular simulation results mimic the experimental results, indicated that QU had a lower binding energy and a stronger inhibitory effect on AK than LU, suggesting that the extra hydroxyl group in QU might increase binding ability.